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. This study investigated the implementation of a biéloéy curriculum in Israel
of the High School le;el. A primary concern of the study was to ldentify reasons '
for the dissatisfaction which has accompanied new science curricula implementation.

Two common app;;aches to implementation studies are distinct: the fidelity a;d
the mutual adaptation approich (Fullan & Pomfret, 1977). ‘The approach that is
taken in implementation studies should follow the developers curricular approagh.
The fidelity approach focuses on the prescribed methods §& products and looks for
the congruincy between the developers intenéions and their central implementgtion
results. In contrast the mutual adaptatibq approach looks at implementation with
an open view of both process and produFt. Unexpected products are a critical concern
in this approach and so are changes that take place as a result of the interaction

. between the materials learners and the implementors. fhe structured sequential
chéracter of the chosen curriculum, dictated select%ng the "fidelity' approach for -
our study of‘implementation.

Other studies using this approach héve found significant discrepancies between
the developers intentions and actual implementation (Goodlad & Klein, 1970; Herron,

1971{ Goodlad, 1977). Discrepancies between the curriculum intentions and implementation,
petween expected outcomes and the actual’outcomes and between a hoped situation and’
the realist one - are commonly found. (Provus, 1971; Anderson et al, 1975). Earlier
implementation studies revealed clues as to the problems leading to discrepancies
(Gallagher, 1967; Herron 1971). For example poor teacher preparation for using recom~
mended strategies and inadequate directions in teachers' curriculum materials created

incongruancies (Goodlad & Klein, 1970). Later more comprehensive §tudies gave a ful;ér picture of
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implementation reality and increased the feeling of disappointment (Goodiad, 1977;
Stake, 1978; McIntyre § Brown, 1978; Kempa, 1978). The disappointment expressed .

as a result of studies in the U.S. and western countries was a motivating factor
3

for the present study. More specifically, the study was designed to determine

whether the implementation discrepancies discovered in the U.S. exist in Israel
and if so, reasons for such discrepancies. The remainder of this paper will

pfesent the methods of inquiry and findings of the study?)
_—

The Conceptual Framework: N

There are various well designed models for curriculum analysis (T&ler & Klein, 1971;

’Eash, 1972; Fraut, 1974) . Since'curriculum‘implementation is a complex )
_process involving many participants and levels of development, there is a need
for a comprehensive model of analysis. Goodladé (et al. 1979) model which served’ !
as the basis for the study of schooling in the U.S. (Klein et al. 1979)meet; this . i
|

need .

This model includes f%ve levels of curriculum: ideal, formal, instructional,
operational, and exﬁérieptial. The ideal level of curriculum is where the phy-
losophical directions are determined. This level sets the ultimate expeétafions
derived from the particular phylosophy. The formal level represents the first |
translation of the ideal inté tangable materials. The teacher's conce;tion of the
Eormal materials is referred to.as the instructional level. What is actﬁally

observed in classroom implementation of the curriculum is designated as the operational

level. Students perception of the curriculum and their learning outcomes represents

4.

the final level-of the model.
Each of these levels consist of common elements which Goodlads' et al refers to

as curricular and qualitative variables. Of the’ 9 curricular variables (Fig. 1)

{
4
‘ 1
we have chosen to follow: the four more frequently addressed~objectives, materials

’




strategies and activities. Selecting these variables led us to use Adar' § Fox

(1978) definition as '"the learning materials that were prepared especially for

instructional and learning purposes in the classroom. These¢ materials may include

rationale, a list of education objectives, syllabus, text books, students work

sheets, a teacher's guide, and aids in other media'.

)
(fig. 1)
Methods and Instruments

The curriculum chosen to be studied is "Animal and I;s Environment" (Silberstien
1968) for 7th grade junior high school. This curriculum has seven parts each one
with a dictated sequence including well defined objectives, suitable activities,
and assigned materials, with little degree of freedom for the teacher. To study’
this curriculum we have chosen to combine experimental quantitative method with a
naturalistic qualitative one (Feinberg 1977, Erickson, 197%). This way we could
obtain information that would lead perhaps to better understanding and more insights

Ithan if we used just one of the methods*.

The full account of gdth quantitative and qualitiative parts of the study are
g%ven in a 200 page report (SaQér, 1982). This paper however is\limited to a brief
presentation of fhe qualitative part meaning the ideal, formal 359 operational

/

(observations) levels,
¢

Sampling: ‘The sample was not random since only teachers who agreed to have their classes

observed could ggrtlcipate. The sample included 42 junior high school teachers in
e 28 schools. The schools were spread mainly throughout the central area of Israel,

and included urban, rural, and kibutz schools. A total of 1015 students were enrolled

* We must however point out that we faced difficulties to an extent we did not know at
the beginning of the study, caused by an attempt to compare the different curriculum
levels. The comparison often required us to make compromises, while still waiting
for better methodogical solutions.

1

¢

»




) /lnstructional] A h L
ﬁerauonal / , X

. /Expencnnal A\
Goals and
Objectivey i

AN

NN

Materials

AN

Content

Learning .
Activitied .

Strategies .

Evaluatior .

. . -/ N
Crouping . -

NN NN N

NN N\ N

Time , ‘

-

ANAMNANAN

Spacc A - ‘ .
Description Dacision NMakig Ratjonale Prioriies Attitudes Appropriateness Comprehensiveness Tndividuatization Barriers and

- factlitatprs .

Figure 1. Framenort for data collectidf in e curricula domains.

. : Sk
~ - ~

ey
»




in these classes. The students are regarded as average and above in terms of

general academic achievements.

Instruments - Information ‘about the intents of the ideal and formal levels were

-

based on: documents and articles written by the developers, as well as the actual

learning materials. From these materials we have listed our criteria for content

analysis (Grobman 1971) and tested it carefully in a pilot study.

.

The criteria were defined in the ideal and formal 1eVg£s for the four selected

yariables, (objectives, materials, strategies, and activi;ies). These Cﬁiteria .

served later as the basis to excerpt several sub variables for each of the four variables.
Sub variables were-‘also excerpted from their open efperiences in the pilot study.
For the variable objectives we had excerpted 14 * sub variables covering three

]
areas of objectives ''ideas and principles in biology" (first 6 sub variables on

4

’

fig.‘Z) "principles of inquiry'" (next four combined sub variables on fig. 3|
"affective and comﬁunicatiqn skills in biology" (last four sub variables on fig. 2).
The variable materials is made of seven sub variables (fig. 3). For the variable
activities we have excerpted five sub variables (fig. 4) and for the variable

strategies there are five sub variables (fig. 5).

~

Method of Scoring the analysiS<J In our pilot study we often have found that a sub

varifble gained its importance through thg mode in which it was méhtioned.** We
decided thq;eﬁore‘to have two dimensionai analysis for each sub variable: frequeﬁcy
and intensity. Frequency: In each chapter and later "for the whole program, the
appearance of each sub variable in a variable, was counted. i.e. in the variablé
materials hog many time; does the sub variable '"text books' appears. After cougfing
each of-the sub variables in a variable, we found out the range between the lerst .

frequency sub variable i.e. (2) to the highest frequency sub variable i.e. (13) in
“ : ;

* The number of subvariables that could be identified easily in the ideal § formal levels.

** For the analysis the program was divided into units. Each such unit was an event
-regarding an engagement in an activity (i.e. observation) .during one topic, as
mentioned in the student's or teacher's materials or both.

‘ . .

8. . .1
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that vagiable hﬁigiviéed this range by fiveéto give a.relative value

“écore to each sub variable in phat‘%ariable. i.e. Asymetrical distribu?ien ' N i
of the 5 degrees ‘in the range between 2°to 13 is: . - Yo " é
o o 1t v v - ,
2,5 45,6 7,8 . 9,10,11 12,13 .

.So if a sub variable in that variable was mentioned 7 times it had degree
level III '"average" in comparison to the freqﬁency of the other sub variable

in the same variable. . : '

. .
3 . . -

*+ Intensity: thi% is a more subjective value and depends‘?artially on the analyst's impressions.

-

The analyst aseigns each sub variable a score between 1-5 based on several indicators:
{

The intensity is expressed in repetions number of times Y sub variable ‘is mentjoned;
/‘0

_ tzle that is used to express a specific sub variable (u51ng emphasizing words,

"must', ""should' etc. or by using special printing dev1ces (underlinlng, capfital

-

letters, shaded ?reas etc.) or by devoting a special section to the’ significance
’

of a sub variable (i.e. in our case to "field trips"). In the next stage both )

scores of frequency and intensity £ 22-h sub variable werxe maﬁped on a two
dimensional graph (see below) to obtain their final value. i.e. in the ideal
L3

level the sub variable "text book" had a low intensity score (2) but was- frequently

mentioned thus scored the Sth degree, therefore it got a final value in square

# 2 of average importance. ' .
. 5 '
l ' -
4i - : 3 1. = little importance
« }
intensity | 3=-----cl-----e 2. = average
Al ) )
i ' .
A ¢ 2 3. = high importance —
' -
2 f 3
- ! ‘ “frequency
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Classroom obsefvations were conducted-to study the operational level, Although 42

. d
- teachers were observed for 3-4 periods, only 32 observations reports fulfilled the

-

' cfiterig of good naturalistic observations (Guba 1978) while the ¢thers eithér

. “didn't or couldn't be analysed due to the limitations of our observations' analysis

.

instrument. As in the ideal and formal_levels, here too 2-3 judges carriez out its :

i analysis for each observation (Gor?n, 1977) assigning values to each sub %gziable.
The frame of reference ‘for comparison was the relevant formal materials that ;efe declare&
by each teacher as being gaught at the time of the observation * and their fipal analysis
values, Tﬁe unit of analysis was an "event" in the observation_** defined by the formal
level. Here we_loSked foy congruancy between this unit in these two levels and valued it
accordinglx.; The refined aﬁalysis enabled us to value each sub variable in the

analysed observhtion in three basic possible situations: Teacher doesn't implement

-

as expected by the developers thus leading to negative discrepancy (-); teacher does _

implement as expected incongruancy (0) with the intentions; teacher implements with

”

additions, expands enriches thus makes a positive increment (+). Identifying the

”pre of situation in which the teacher performed required finer definition of these
three possible implementation.behaviors. The negative discrepancy could be -1 or -2
baséd on how far he deviated from the curriculum inténtions: While positive incre-
ment could be +1 or +2 based on the extent to which the teacher used extra resources
and preplanned the enrichment while maintaining the "spirit" of the developers. The
major characgeristics of an incongruent implementation is its fidelity to the Qevelopers
prepared materials, with no special additions or omitions, no imagination yet no

o,

depriciation either. It doesn't fully utilize the curriculum potential and thus often

L}

seems as ''grey implementation”.

* The analysers.had to identify and define the teacher's declared sections as being taught,

** The openess in‘which we looked at the observed situation and the question of its, appro-
priateness is the contribution of the qualitative approach as well as some of its hardship.

| 2
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Results

e ]

Using the methodology described in the preceeding sections,findings to the

! N PTY
following research questions are. given:

1) Are their descrepancies between the original 1ntent10ns and thelr translatlon
to formal materials and if so in what sub var1ab1es9

Fig 2 compares the final value of the sub variables that comprise the curricular
vaniaﬁlg, "objective". éince there is an'elenenf‘of subjectiveness in our analysis
we will ma;nly emphasize differences {~than 1 degree positive or negative, A
ﬁegative'valne means tnat the nalue of this sub variable has been decreased in
the formal lével in comparison to its vaiue in the ideal level. While a posiiive
value means the opposite, an increase of the sub variable valué in the formal
level. |

The data show.that, there is a similar importance given to 'the {deal and formal

levels regarding most objectives dealing with ideas and principles in biology.

Principles of the inquiry as an approach to biology teaching was highly advocated

at the ideal level, but when translated to learing opportunities only in "manipula-

ting the experiments" received the same importance. Lower significance (-2) was
assigned to''defining problems and hypotheses" and "planning the experiments'.
Another distinct dlscrepancy (-2) was identified in the way the formal level

treats the sub variable '"caring for and respecting animals" in comparison to the
high importance it has received in the ideal level. The sub variable (fig, 3) of
variable materials were generally dealt in a similar way in both levels. A slight
tendency for traditionalization can be observed in some sub variable when the ideal
ig?@yative intentions were translated to learning opportunities with traditional -
materials. They seem to pull back toward the conventional approach with greater use
for "text books" and smaller use for "background and auxiliary resource books" and

much smaller use of "qedels and lab equipments".. This same trend is also %Pserved

>

’

| 3
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’
with the sub variables of the curricular viriable’ Mactivities™, less importance (Fig. 4)

is given at the formal level than at the ideal level to the following sub variables:
""students planning éhe experiments", "field@trips" . At the same time ’
a small incgease in the role of."teacher's demonstrations" compared to what the
original intentions were. The "discussions":and "manipulating the experiments"

_were equally important in the curriculum variables "'strategy" and Mactivities". (Fig. 5)

These sub variables were well expressed in the formal level.

4

2) Are there discrepancies between the developed learning activities and their operation
in the classroom, if so in what sub variab

While in every other level we coulq analyse the whole curriculum, in this level we
could only analyse these sub variables in the observation that appeared in the
compared relevant part of the.formal.materiel.* If in the formal materials a sub
variaBLe was offered and not implemented it was scored as a negative discrepancy with
its various degrees. All the observed implemented sub variables were analysed.and
valued as described in-the instruments. The results given in the full report (Sabar,
1982) show both the level of implementation in the range of -2 Fo +2 and the percent
of teachers whose implementation of the specific sub variables was observed. Two
distinct lls;; of sub varlables were excerpted One of sub variables that were observed
in at least 70% of the classes. The second list is of scarce sub varigbles that could
be observed in less than 50% of the classes. The discrepancies observed were not
homogenous yet only few teachers had extreme differences (;2 or +2) from the cor-

respondent formal materials, when implementing the materials. Following are sub

variables which we€re infrequently offered in the studied variables:

* Here is one other exemﬁie of the difficulties we have encountered with the naturalistic

approach, Having to be limited to 3~4 observed periods with one teacher yet trying
to say something more deeper about the whole phenomenon.

A




sub vardiable:

Objective .
ideas § principles "organisms challanged environmental balance' (25%)
inquiry "planning experiments & obtaining its data' (14%)

rdistinction between facts" (40%) .

"defining problems' céo%)

affective "caring‘fbr animals" (37.5%)
matérials . "auxiliary §& resource' (47%)
activities "field trips" (25%) '"students planning experiments" (50%) )

Following are sub variables that their implementation was observed most frequently..

variable: . . .
Objectives "Adaptability of organisms to their environment; (81%) «
"Similar problems different solutions" (81%)
"Acquiring concepts and knowledge in the studi;&.are; (81%)
"Methods for obtaining data"gcsl%)
Materials "Text books" (97%) "&ork sheets'" (37%)-
"Living organisms" (86%) ‘
Activitief . "Discussion' (100%) b
" "manipulating experiﬁents” (91%).
"Sumping experiments" (75%)
Strategies "Group work with same tasks" (75%)
’ . "self study" (78%) &
. ‘ "teacher's demonstrations' (72%)

' "discussion' (100%) 5

-
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The fact that the developers provided ample lééining opportunities to some sub
. variables and to others almost none indicates their preferences kor certain
intentions of the ideal level. Finally, based on our systematic data and the

<

open information we gathered in our observations we can say that among the

object%ves at least four were insufficiently treated in the mdterials. These
weré mainly tye objectives which involved higher levels of inquiry i.e. "identifying
facts § problems", 'defining hypothesis' and '"planning experiments'. While "manipul- °
ating the experiments' was well treated and implemented. h"Planning the method" for
obtaining data was a frustrating.eXperience because thougﬁ mpst observed classes did
work on it they soon realized that the materials act;ally put—thea into a preplahned
method.. '"Acquisitions of information andbiol&gical concepts'' were generally well
implemented. Yet objectives that were valuea.lower by the'deveiopers i.e. "caring

for animals'' were insufficiently elaborated asilearning opportunities and‘weré
scarcly obsérvgd; This is also true regarding '"field trips", "self pTanning of
. experime;ts" ;nd the use’of "auxiliary/;esource books'". while_spb var;aggis }hat.
were highly valued bf the developers as '"discussion" and "manipulating experiments'
were very well implemented and sh;uld be credited to the~devéiopers systematic

efforts in providing learning opportunities. There gere also those more conven-
' - ‘ » * ‘ N ~ >
B tional sub variables i.e. "acquisition of knowledge and concepts', ''use of text K

~

§Loks", “"teacher's demonstragions", and ﬂself study" in its misinterpreted way (by

extensive use of work sheets), that have been valued higher thus given more use,

than originally intended. We can clearly see that in most Sub variables, the inter- .
pretation given by the developers to the original intentions is what mostly determines .

the implementation scene even when it appears different than originally intended,




Summary of the Results

. “
.

The sub-variables may be classified into three categories, which differ from
one another in the degree to which the intentions of the planners were realized
in the different levels of the curriculum and in the reasons why these intentions

1

were or were not realized.

1. Non-traditional sub-variables which were implemented -completely,

This group includes primarily those objectives dealing with general biological
principles § ideas such as "adaptability of organisms to the environment” or
vsimilar 'solutions to different problems." This group also included relatively new

activities such as '"manipulating experiments," as well as activities and strategies

“

related to "discdséion." These were implemented fully at all studied levels of the
curriculum, a ‘ | ’

By analyzing'the curriculum at the ?deal (its original conceptualization) and
formal (the actuai_learning materials) levels, it appears- that the compléte imple-
mentation of these sub-variables stems primarily from tﬁe fact that there is complete
harmony betweeﬁ the intentions in these areas and their translation into learniqé
materials in the formal curriculum, and from the fact that these sub-variables were
stressed frequently and forcefully thfough learning activities. At the same time,
this finding may also be attributed to the clear manner in which the developers

were able to transfer their aims, for it is due to the importance which the. developers

" attached to each of the gboffe 3 b-variables that they were carefully explained and

illustrated in the teachers de, ayfd were concretized in the materials for the

students.

,
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2, Traditional sub-variables which were implemented fully

This would not seem surprising, for after all, one would expect that in the
]

implementation of a curriculum certain sub-variables which are in no way novel would
‘ ’ b

also be implemented, and there is no difficulty in having these implemeﬁted at all

-

levels. Nevertheless, in the present instance, the original planners attempted to

moderate sub-variables such as '"the use of textbooks,' "the acquisition of concepts

“

and knowledge from the curriculum" or ''teacher demonstrations of experiments," in
keeping with the new approaches in teaching the sciences.
' .
These new approaches pride themselves on using various resource & auxiliary

materials and not only textbooks; they attempt to teach principles and processes,
- . e

and not to coneentrate only on the gathering of information; they stress the

. \ ¢ -
involvement of the students in active experiments as part of the learning process, and

‘e

not the passive observation of students at teacher demonstrations of experiments.
’ ’

Those who conceptualized this curriculum at its ideal level, therefore, tended to
. f \ .
minimize the sub-variables in this group, and this is one of the innovations which

”

they wished to ‘introduce jn the teaching of science.
In this group, uLlike in the first group of sub-variables, there was not full
harmony.between‘the ideal and the formal levels, and it appears tﬁat already at the
formal level the developers of the curriculum tended to traditionalism, and by this
they were giving expression to their concerns in regard to the proposed change. 1In
practice, the textbooks were sgggested for use to a éreatcr'extent than had been
the original intention and the same applied to those activities dealiné with the
acquisition of knowledge and concepts, As to the use of demonstrations, t@e

developers used a certain quality of expression: many activities were suggested .
N

to the students, while in many instances the choice was left to the teacher between

a demonstration or an experiment, due to the difficulties that might arise in the

\

[y

RC - 20
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cafrxing out of the experiment. Ihus this strategy was expressed d;fferenkl; at
the various leQels of the curriculum thén had been planned o;iginally. One may
deduce fgom this group that traditional behavior maintains a strong h;;;\;ot dply
on teachers but also on the developers' perception of the implementors-teachers.
Thus at some ﬁoints the developers seem to réinforce the teachers' tendency to
traditional behavior: ~

|‘ ' Cowe
3. Non-traditional sub:varigbles which were implemented in the curriculum in ways
which were not ineaccordance wiéh the aims of the developers T

-~

5 N .
This group includes those sub-variables which were declared by the planners at the

L . ' (] . T K3
ideal level as being important innovations which characterized the implementation of
. . . /
the curriculum, but whose implementation was very limited at the.other levels of the
[ 4 - .
curriculum, and was very different from thg original intentions. We can point out,

for example, the sub-variable entitled "caring for animals and resPpecting them", or

-

another innovative sub-variable, "students‘planning of experiments", "self study;"
Br "field trips". In all these sub«variablés, there is a discrepéhc& between- the
importance attached to them at the ideal level contrasted sharply with the.low-key
expression given to them in the formal materials which determined the force with which
they were expressed at the other levels,

One reason for the partial implementation of this group of sub-variables at the
other levels of the curriculum may possibly be that, in addition to the fact that
they were not expressed forcibly, teachers were not alerted to their potential in
those opportunities which arose in a learning situation. Thus, for example, in
regard to the sub-variable "caring for animals," the formal curricblum does not

prepare the teacher for the fact that animals are liable to die in the midst of the

exﬁeriments. If, for example, the teachers had been asked to devote a special period




&
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®

of time to deal with the problematic aspects of dealing with animals before they .
beéan cutting off fins or injecting ink to fish, one might have be;n able to
eipect that thfi sub-variable would be handled more properly, even though it is
‘:Pt covered fully in the learning aé;%vities which were offered. Anoqh;r example
is ‘the sub-variable of "field trips." The formal curriculum does not -have a

detailed proposal as to how to use such trips as learning experiences, and does
AN

not refer to the fact that one is able to refer back to the trip in the classroom

¢
-

for a long time afterwards. By looking into the findings of the analysis of the
formal and ideal levels, we believe that presenting aims with strong intgnsity

value helps to set '"the spirit of the curriculum" and in understana;ng~the aims of
the developers, but th order to increase the chances of proper&iﬁplementation, a high

frequency of learning opportunities is needed as.%ell. And the example of 'field

—

trip" illustrates this.

The sub-variable "self study," was given greatnimportance in the iztentions of
the ideal level. .But was only covered modestly in the same sense in ihe formal
level materials. This sub variable was faced«with anothef difficulty, and that
was the conservative interpretation which is nérmally accepted for independent
self study § activity -- homework, filling in worksheets; etc. In the abseﬂ%e of -
any details regarding the dévelopers' concept for this sub variable in the teacﬁexs'
guide, the teachers maintained their conservative interpretation.

Finally, the poorer implementation of most of the innovative sub veriables of

the inquiry approach i.e. "students planning of experiments" or '"defining problems &

hypotheses" . stems from yet another possible reason. The developers choice to remain

within the lower levels of inquiry (Shulman § Tamir, 1973) which is painly the actual

do{ng of the experiment. Apparently the develgpers sought it to be better suitéble‘
.W‘ o

to the target student population.

2

»




o -

!

f
{
|
b

-~ 15 -

Discussion § Summary

One of the main reasons for undertaking this study of the implementation of school
curricula was the dissatisfaction which has accompanied the implementation of new
curr%cula. Tﬁ: finding; of this study show that some of the objectives as to coﬁtent
and research approach were indeed achieved, eveé if they were not always utilized ta
their fullest.

Therefore the question to be asked is where does this feeling of dissatisfaction
stem from? Looking at the analyses, the results and compé;isons, it appears that
this feeling could have resulfed'from the hzgh expectation set at the ideal level ;nd‘

¢ .

the discrepanciés in some of the sub variables when translated to formal learning

materials. }> :
In the curriculum studied hére, the planners at the ideal”level wished to have the

4

inquiry approach as central component. They believed that it was possible to offer

’\
the learner opportunities to experiment with this approach, and those methods‘which

;cience uses to accumulate data. However, when the developers had to translate the

ideal intentions regarding research activities into formal materials, they believed

that at this stage with the target Populat{bn all that possibly could be implemented
was a low level of thé inquiry approach. Therefore, they provided much less oppor-

tunitie§ for students to experiment using higher levels of inquiry, i.e. where the’

methodﬁpf study is not given or Qhere even the problem is not given -- stages which

,characterize true research. Thus,lin practice, the students carried out experi-

ments which the planners had .worked out in detail, even though the ideal curriculum

called for them '"to plan these themselves."

Such experiments, even though they give the students a greater feeling of experimenting

than when the teacher is demonstrating, are still at the basic level of the inquiry

approaéh, according to the classification of Shulman and Tamir (1973) and McIntyre and
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Brown (1979), who also identified a great déaliof inquiry at low levels in other

science curricula. .

ﬁ Another factor which may possibly explain the feeling of dissatisfaction is |

the great deal of verbosity as opposed to the:actions which are expected of new

science curricula. Planners at the-ideal leYel did believe that discussion is

an integral part of a profound inquiry qppxpagh, but they contented thémgelves

with a solit;ry reference to this fact, and;no mo}e. On ghe other hand, the

place of the experiment in the curriculum wgg repeated many times. Thus, even

> "if the combination of discussion and exper%mentation was mentioned at tﬁe ideal
level, because of the nature of this 1e§e1 there was no détailing of possibly
kinds of discussion, such as an opening discussion, a discussion as to the appro-

. priate method of gathering of the data, and a concluding discussion. Thus when
the developers translated their ideal intentions into formal materials, they
found that there are five steps to the expiriment (defining and pﬁrasing the
problem, plan;;hg the method for gathering the data, manipulating the exﬁeriment,
the gathering of the finding;, and the drawing of conclusions) and. four of these
are verbal and of a discussional nature, while only one has a manipulative motoric
character. It is the formal curriculuﬁ which dictates to the teachers how to go
about implementing it, and if discu§sion is central to the curriculum, it is not
surprising that the classes were foupdlto be very verbose, with much smaller amount
of experimentation. Thus an observér was liable to get a negative impression be-
cause of the great deal of verbosity in thé new science purriculum, when compared to
his expectations of a curriculum which would be based primarily on direct experiences,
the carrying out of experiments, and inquiry activities, of, as the developers of
the new science curricula describe it," "hands on materials.'" It thus appears that ,

an analysis of the verbal significance of instruction by means of the inquiry approach,

I
»
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as was done in this study, may explain part of the feeling of disappointment in the

.1mp1ementat10n of a science currlculum with some more insight and assigned impor-

tance than m1ght appear at first glance,
In conclusion the study indicates that the implementation picture in Israel is

. not as gloomy as it might'have appeared else where. The devefOpers succeeded in

’;

transmitting a great part of their objectives through most of the curriculum 1evels,

these include several of the objectives related to subject matter, manipulating

“-r

(carrying out) experiments increasing the usage of living organisms, integrating
:\\Tﬁe laboratory work into the fegular class sessions and others. Yet tﬁe implementatioh

of some other sub variables failed partially oxr-totally, mainly with objectives

.y

derived from the affective domain and those related to:higher orders of the inquiry

approach., The findings also show that there was excessive uéege of some conventional

sub variables i.e. text books, teacher demonstrating and‘;cquisition of kndﬁledge.

Utilizing the recommendations of this study, evaluators and decision mikers

may re-evaluate the eppropriateness of the original expectations to the target student

'population, note how much of formal opportunities have been actually implemented and

perhaps help to develop and regain a more positive attitude and support toward new

science curriculum,

. -,
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i RECOMMENDATIONS

7

1. This study shows thatlit is.possible to implement a goodly number of the

.

inten‘cions of the planners, provided there is a+«clear expression of these in-
7

\

temitions in the resource materials at the formal level. It follows that in-
oxder to ihplement objectiyes which were not expressed in the curriculum, i.e.
higher levels of inquiry or fostering attitudes there is a need to plan

learning opportunities and activities for the formal level. A declaration of

intentions at the ideal level alone is not enough to guarantee the realization

.« of these intentions in the process of learning.

-

»

2. Iﬁ addition to the development of suitableformal materials which are appropriate
for the declared objectives, there is a need for élear and specific definitions of
'éhe intentions of the planners, ;o that there will noé be a great deal of room for
conservative interpretations. For example, }n order to guarantee the use of a

strategy of "self study," it is not enough to limit oneself to a declaration of its
importance, Developers should see to it that the teachers who implement the curriculum

will know clearly what this is, and they should be trained in accordance with the new

*

: . .
interpretation, for if this is not done they will "flee' to conservative interpretations,

such as filling in workbooks or homework, which wére not the intentions of the

~

planners.

3. Those who are involved with the preparing and in-service training of teachers ﬁay
also offer an important contribution to the proper implementation of the curriculum.
~They,mqst make a detailed analysis of the objectives of the curficulum and must éxamine
the degree of agreement bétween these and the resource formal materials which are

()6 .

<
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offered. Such an analysis can locate.the places where the teacher is called upon

to offer his own initiative in the spirit of the curriculum, and the teachers will
/

/\r‘

be able to be prepared’hccordinéLy;-in terns of the skills § competancies needed

for the implementation of the curriculum. : .

13
%
Y

4. It is recommended that teachers be- engouraged to develop independently additional
activities and resource mate;ials which are in the spirit of the curriculum, and ’

- which are in keeping with the intentions of the developers. Other studies have
shown that in such a process the teachers are likely to internalize the intentioﬁs

of the planners and to better implement the given resource materials.
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